Introduction
The vagina has a diverse and complex microbiota comprising a wide variety of microorganisms [1, 2] . A healthy woman usually has a vaginal flora dominated by Lactobacillus, usually named Döderlein's bacteria [3, 4] . Hence an imbalance of the complex ecosystem dominated by species belonging to the genus Lactobacillus can lead to vaginosis [5] .
Since 1921, bacterial vaginosis is concidering as a dysbiosis characterized by an increase in the pH of the vaginal mucosa, a decrease in lactobacilli, and a proliferation of Gram negative anaerobic bacteria [6, 7] . Currently, it is important to understand the role played by the vaginal microbiota, especially in the prevention of bacterial vaginosis, sexually transmitted infections and urinary tract infections, to better manage women of childbearing age [8] .
The strain described here is a bacterium isolated for the first time from the vagina of a healthy woman, suggesting that exploration of the vaginal ecosystem could help to prevent or manage associated diseases. It is important to study the involvement of microbial diversity in normal physiological functions and exposure to certain diseases [9] . Culturomics, a new method to determine all human-associated microbes using different bacterial growth conditions mimicking natural conditions, was used here [10] [11] [12] . The description of this new species is based on a method combining genotypic and phenotypic characteristics of the bacterium, supplemented by the taxono-genomic strategy previously described [13, 14] . In this report, we provide a brief classification and set of features for Vaginisenegalia massiliensis gen. nov., sp. nov., strain Marseille-P5643 T , together with a description of the complete genomic sequencing and annotation.
Isolation and growth conditions
In 2017, as part of a study of the vaginal flora microbiome, the strain Marseille-P5643T was isolated from a swab sample from a woman living in Dielmo, a Senegalese village (West Africa). An attempt to identify this bacterium using matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) did not provide a result. The identification process was performed on a Microflex LT spectrometer (Bruker, Daltonics, Bremen, Germany) as previously described [15] . Spectra obtained were imported and analysed using the BIOTYPER 3.0 software against the Bruker database, permanently improved with the local MEPHI database (Fig. 1 ). The vaginal swab was placed directly in liquid medium enriched with sheep's blood and rumen. Initial growth of bacterial cells was obtained after 15 days of pre-incubation in an anaerobic environment. Then, 10 μL of this liquid was seeded on 5% sheep's blood agar (bioMérieux, Marcy l'Etoile, France) under anaerobic conditions at 37°C.
Phenotypic characteristics
Strain Marseille-P5643 T grew anaerobically; its first growth was observed after 15 days of incubation at 37°C on 5% sheep's blood-Columbia agar medium (bioMérieux) in an anaerobic atmosphere generated using the GENbag anaer system (bio-Mérieux). Strain Marseille-P5643 T (= CSUR P5643) is a Gramnegative bacterium. Its colonies appear transparent on agar with a mean diameter of 0.5 mm. Cells are not motile and Biochemical characteristics of strain Marseille-P5643 T were tested using the API ZYM and 20A strips (bioMérieux) and are presented in Table 1 . A comparative study of the differential characteristics of this strain with other closely related species is displayed in Table 2 . The major fatty acid found for this strain was hexadecanoic acid (57.7%), followed by 9-octadecenoic acid (25.5%). Minor amounts of unsaturated, branched and other saturated fatty acids were also detected ( Table 3) . A microscopic image of the bacterial cells was taken with the Hitachi TM4000 instrument (Hitachi Group, Krefeld, Germany) ( Fig. 2 ).
Strain identification
To identify strain Marseille-P5643 T , the 16S rRNA gene was amplified using the primer pair fD1 and rP2 (Eurogentec, Angers, France) and sequenced using the Big Dye® Terminator v1.1 Cycle Sequencing Kit and 3500xLGenetic Analyzer capillary sequencer (Thermofisher, Saint-Aubin, France), as previously reported [16] . The 16S rRNA nucleotide sequences were assembled and corrected using CODONCODE ALIGNER software (http://www.codoncode.com). The 16S rRNA (accession number LT971014) gene sequence analyses showed 93.7% similarity with Facklamia hominis strain ATCC 700628, confirming the status of strain Marseille-P5643 T as a new bacterium [17, 18] . We accordingly proposed to classify Vaginisenegalia massiliensis as a new genus within the family Aerococcaceae belonging to the phylum Firmicutes ( Fig. 3 ).
Genome sequencing
Using EZ1 biorobot with the EZ1 DNA tissue kit (Qiagen, Hilden, Germany), the genomic DNA of strain Marseille-P5643 T was extracted and then sequenced on a MiSeq sequencer (Illumina Inc, San Diego, CA, USA) with the Nextera Mate Pair sample prep kit and Nextera XT Paired End (Illumina), following a previously described protocol [19] . Genome assembly was carried out using a pipeline containing various softwares (VELVET [20] , SPADES [21] , and SOAP DENOVO [22] ), and trimmed (MISEQ and TRIMMOMATIC [23] softwares) or untrimmed (only MISEQ software) data. GAPCLOSER was used to decrease assembly gaps. Scaffolds with a base pair number <800 bp and those with a depth value <25% at mean depth have been removed. Therefore, the best assembly was chosen by using different criteria (number of scaffolds, N50, number of N).
Comparison of genome properties
The genome of strain Marseille-P5643 T has a length of 1 754 973 bp with a 39.0 mol% G+C content (Fig. 4) . It is composed of 1613 proteins and 1698 genes with 55 RNA genes (6 rRNA, 48 tRNA and 1 tmRNA respectively) but similar to F. hominis (38.9 mol%) and smaller than T. collinsii, E. asini and F. languida (45.8, 44.7 and 43.9 mol%, respectively). The comparison of gene numbers shows that the number of genes of Vaginisenegalia massiliensis (1613) was lower than those of T. collinsii, E. asini, F. miroungae, D. paucivorans and F. hominis (3163, 2512, 1949, 1794 and 1767, respectively) . The genome analysis of strain Marseille-P5643 T allowed us to study the distribution of genes into Clusters of Orthologous Groups categories, which showed the importance of the function of translation, ribosomal structure and biogenesis (Table 4 ). Finally, the degree of genomic similarity of strain Marseille-P5643 T with closely related species was estimated using the ORTHOANI software [24] . OrthoANI values among closely related species (Fig. 5 ) ranged from 63.52% between F. languida and T. collinsii to 86.79% between F. hominis and F. languida. When V. massiliensis was compared with these closely related species, values ranged from 64.82% with E. asini to 74.79% with F. languida.
Conclusion
Taxono-genomics, based on phenotypic and genotypic data, has been used to describe this new bacterium. This allowed detection of clear differences between our strain and those described previously. Therefore, we formally propose the creation of Vaginisenegalia massiliensis gen. nov., a new genus in the Aerococcaceae family within the phylum Firmicutes. Vaginisenegalia massiliensis sp. nov., contains the type strain Marseille-P5643 T (CSURP5643), which was isolated from the vagina of healthy Senegalese woman. Vaginisenegalia massiliensis strain Marseille-P5643 T is 1 754 973 bp with 39.0 mol% G+C content. The GenBank accession number for the 16S rRNA gene sequence of strain Marseille-P5643 T is LT971014 and for the whole genome shotgun project is UWPC00000000. It was isolated from the vagina of a Senegalese woman living in a rural area.
Nucleotide sequence accession numbers
The 16S rRNA and genome sequences were deposited in GenBank under accession numbers LT971014 and UWPC00000000, respectively.
Deposit in culture collections
Strain Marseille-P5643 T was deposited in two different strain collections under the following number (CSURP5643).
